Lecture No.9
Phylum: Oomycota 

This division contains about 450 species, and includes water molds, white rusts, and downy mildews. They are distinguished from the chytrids by having exclusively diploid assimilative hyphae. The cell walls of these organisms are composed largely of cellulose or cellulose-like polymers, thus differing markedly from the cell walls of the fungi. They range from unicellular forms to highly branched, coenocytic filamentous ones.

Most species of Oomycota can reproduce both sexually and asexually. Sexual reproduction is said to be "oogamous" A gamete nucleus from an antheridium (male gametangium) moves into an oogonium (female gametangium), through direct contact of the antheridium and oogonium, and fuses with an oosphere (egg). The result is an oospore (the zygote, a thick walled sexually produced spore) which is not motile. Asexual reproduction is by means of zoospores, that have two flagella - one tinsel and one whiplash. In this lab you will examine two orders of Oomycota, one aquatic, and one terrestrial.

Order: Saprolegniales.

A principally aquatic group, which are saprobic or weakly parasitic and have profusely-branched coenocytic hyphae which forms a colony around decaying organic material in the water. Asexual reproduction is by means of sporangia that produce biflagellate zoospores. Sexual reproduction is by means of gametangial contact. Most have diploid mycelia. The genus Saprolegnia will be our example of this order.

Saprolegnia sp.
Members of this genus are parasites on fresh water fish, and fish eggs. Reproduction is mainly asexual. Certain types of hyphae become modified into long zoosporangia delimited by septa. Biflagellate zoospores released from a zoosporangium swim for a while and then encyst. Each eventually gives rise to a secondary zoospore, which also encysts and then germinates to produce a new mycelium. For the purpose of sexual reproduction, compatible oogonia and antheridia develop on the same diploid mycelium. Meiosis apparently occurs within these gametangia. 
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Order: Peronosporales (Downy mildews)

This group contains the most advanced Oomycota. They are mostly obligate parasites on the aerial parts of higher plants. This order contains many destructive parasites of economic plants, and causes tremendous losses in crops each year. Since their spores are wind borne, their sporangia are not unspecialized hyphal tips, but borne on branched aerial asexual "sporangiophores", which produce asexual spores,There are also sexual sporangia borne on"sporangiaophores".
Albuginaceae:

Albugo candida:  

Otherwise known as a "white rust" (cause White rust of crucifers) which produces whitish coloured blisters on the surface of its host. These blisters contain innumerable unicellular mitosporangia (sporangia that produce spores by mitosis) that develop in chains from the tips of short tightly packed sporangiophores . When the host epidermis bursts, the sporangia are wind- or rainsplash-dispersed to other host plants, where each can germinate to release eight biflagellate zoospores. Oogonia develop later, inside the host stem or leaves, and sexual reproduction is usually heterothallic. 
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Pythiaceae:
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Phytophthora infestans            
(the cause of late blight of potato). 

The mycelium penetrates plant tissue, eventually killing it. This genus produces sporangium outside the plant( The lemon-shaped ,papillate sporangia are borne at the tips of the sporangiophore branches). The sporangia are held out from the surface of the plant by  sporangiophore which grows through the stomata (small pore on leaf/stem surface). Several flagellate zoospores are produced within each sporangium. These zoospores are most effective in infecting other plants if transferred in wet conditions. 
Peronosporaceae 

Peronospora parasitica:

 The fungus causing downy mildew in crucifers. the sporangiophores cover the surface of the leaves and stems of the infected plants, giving them a "downy" appearance.( the parasitized cells are not killed) . after few days of vegetative activity within the host, reproductive structures are formed. These are branched sporangiophore ,each emerges through a stoma and has an un branched lower region and a branched upper one with fine ends each bearing an oval sporangium.  

Live Material

Saprolegnia

Place about a teaspoon of the mud in the bottom of a culture dish. Add sufficient water to cover the mud to a depth of one cm. Float some Sesame seeds on the surface and cover with plastic wrap to limit evaporation. Leave for one week. After a week, lift the Sesame seed and transfer to a clean petri dish. Add 10 ml of sterile

lake water to the petri and cover. Place in a dark cupboard for another week. Select seeds that have a mass of white "wool" growing out of them. Make a wet mount slide and examine for antheridia and oogonia.

